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RIMSON-CLOVER SEED for home use can be 
readily saved with homemade machinery. 


A simple type of comb stripper is the best for the 
average farmer, though suction strippers have been 
successful. 


For commercial growing, hullers are necessary, 
and the crop is usually cut with a mowing machine. 
The best yields of seed are secured from the poorer 


soils, as on soils rich in nitrogen the plants grow too 
rank, 


Commercial seed is grown most largely in Tennes- 
see, but some is produced in Delaware and Mary- 


land. 


Only a small portion of the commercial crimson- 
clover seed used in the United States is grown in this 
country. Most of it is imported from Europe. 


The seeds of the weeds most common or trouble- 
some in crimson-clover seed fields are mentioned 
and illustrated in this bulletin. 


This bulletin is a revision of and supersedes Farm- 
ers’ Bulletin No. 646. 


Washington, D. C. Issued August, 1924 
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INTRODUCTION. 


One of the handicaps to the wider utilization of crimson clover is 
the fact that it is a winter annual and must be reseeded each year late 
in the summer. The purchase of the necessary seed on the local 
market has usually called for an outlay of money at a time when 
money, and even credit, is particularly scarce on the ordinary farm. 
The recent development of crimson-clover seed strippers to gather 
sed for reseeding local areas makes practicable a much wider utiliza- 
tion of this crop than heretofore. A greater acreage of crimson 
clover will undoubtedly be sown when the seed is produced locally on 
each individual farm at a small outlay of time and money. Up to 
the present time the lack of a simple means of harvesting the seed for 
home use has greatly retarded the seed production and consequently 
the extension of this soil-improving crop. Fortunately for the grower 
of crimson clover on the ordinary farm, there has been developed 
reently a simple type of seed-gathering device which will make 
it practicable for every farmer to let a part of his crimson clover 
stand for seed, gather it in the hull, and immediately bag and house it 
for sowing later in the season. This device is described and illus- 
trated in the following pages. In addition, a brief discussion is given 
of the requirements necessary for successful seed production, as well 
as of the methods used for producing seed in commercial quantities 
for the market.* 


This bulletin is adapted primarily to the crimson-clover section, viz, the eastern por- 
tion of the United States south of Pennsylvania. 

*Revised by A. J. Pieters, Agronomist in Charge of Clover Investigations, Office of 
Forage-Crop Investigations. 

‘The really remarkable soil improvement resulting from the growing of crimson clover 
inthe Southern and Eastern States, where the winters are not too severe, makes it highly 
(sirable that as large an area as possible be seeded te this or a similar leguminous crop. 
Its value as a soil improver and as a hay crop, the fact that it makes its growth during 
the fall and early spring, when the land is not occupied by the ordinary money crops, and 
i$ presence in a green condition during the winter, thus preventing erosion of the field, 
ill combine to make it a very valuable asset _to the farmer who weuld maintain the pro- 
ductivity of his farm. North of the Cotton Belt it is possible to produce a crop such as 
rm each season and at the same time make a seeding of crimson clover in the standing 
rm at the last cultivation, then plowing it under for the succeeding corn crop the fol- 
lowing spring. In the Cotton Belt the clover may be seeded from October 1 to November 
. This enables one to produce a leguminous crop as well as one of the ordinary money 
‘tops on the land each season, In this connection, see Farmers’ Bulletin 1142 for diree- 
tions as to the growing of the crop and Farmers’ Bulletin 579, concerning the utilization 
of the crimson-clover crop. These bulletins may be obtained free upon application to the 

etary of Agriculture. 
85283°— 24 3 
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SEED PRODUCTION FOR LOCAL USE. 


If the crimson-clover seed is to be sown in the immediate neighbor. 
hood, it is practicable to sow the seed in the hull with greater pros. 
pects of a successful stand than when the cleaned and hulled seed 
purchased in the market is used. The fact that a bushel of seed in 
the hull, even when well packed down, ordinarily contains somewhat 
less than 2 pounds of cleaned seed makes it impracticable to trans. 
port the seed long distances on account of its bulk. 

There are a number of methods of gathering the seed for local use, 
the practicability of any particular one being ordinarily dependent 
upon the quantity of seed to be harvested on a given farm. Wher 
the quantity to be gathered is limited and hand labor is cheap, the 
seed may be stripped by hand and bagged as gathered. This 
method, while tedious, is occasionally resorted to where there are 
no better means available. 

Another primitive method of saving the seed is by flailing. After 
the clover is bunched in the field, a canvas is laid alongside the shock 
and the seed is flailed out on this to avoid loss. This canvas js 
dragged from bunch to bunch as the flailing process continues. If 
barn or shed room is available, the mown plants can be placed under 
cover shortly after being cut and the seed flailed out later in the 
season without danger from rain. 

The experience of a few individuals indicates that in Virginia and 
northward to southern Pennsylvania a strip of plants may be left 
standing along each row of trees, where it is desired to reseed an 


orchard to crimson clover. In midsummer the cross harrowing will 
scatter the seed from the unplowed strip and will usually result in 
a fair seeding. This method is not recommended for the Southern 
States and is only suggested for experimental trial northward. 


HOMEMADE COMB STRIPPERS FOR HARVESTING CRIMSON- 
CLOVER SEED. 


The devices here described can be made during the period of 
the year when work is slack, and the necessary material can usually 
be obtained locally at a very small cost. Inasmuch as a device of 
this kind can be used for only about two weeks in the year, it 8 
important that the cost be as small as possible, and for this reason 
the machine should be no larger than is necessary for the particular 
work in hand. It is possible for a single stripper to be utilized by 
a number of farmers, who may jointly own the device or who may 
make arrangements with the owner for its use. The clover heads, 
to strip well with any of these devices, should be thoroughly mr 
ture. The heads should also be quite dry, so that no serious heating 
will occur. 

If the clover fields are on ground so stumpy or rough as to make 
a horse-hauled machine impractical, a hand clover-seed stripper cat 
be readily constructed at a cost of a dollar or two for material and 
labor. (Fig. 1.) It will be noted that this device consists of a series 
of fingers or teeth about 10 inches long at the bottom of the bos 
which is to hold the stripped seed. The handle and box are sufi 
ciently heavy to enable the stripper to be swung through a mas 
of ripe clover plants with enough momentum to strip the seed from 
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the heads without interrupting the swinging motion of the stripper. 
This device is especially recommended on rocky places or on corn- 
stubble ground, where a horse-drawn machine would have difficulty 
in working on account of the corn st ubble and other obstacles. The 
operation of this model is slow and ordinarily is not to be recom- 
mended. 

For seedings of from 5 to 20 acres, a stripper 3 to 3} feet wide but 
with longer teeth is suggested. This is not so wide but that it can 
be swung on the axle between the wheels taken from an old buggy, 
between the hind wheels of a carriage or buggy, or even attached 
to the rear axle of a light farm wagon (figs. 2 and 3). This com- 
paratively narrow machine is recommended where the different fields 
upon which it is to be used are not connected by wide roads. It can 
be taken readily on its own wheels 
along any ordinary wagon road, 
although if stumps or other ob- 
structions are likely to be encoun- 
tered it is best to place the strip- 
per box on top of the shafts and 
axle. If necessary, one man and a 
horse can operate the machine to 
good advantage, although a boy to 
drive the horse and assist in bag- 
ging the seed and cleaning the 


‘teeth when they become clogged 


willordinarily be advisable. With 
one of these machines seed can be 
gathered from 1 or 2 acres a day. 
The seed so obtained will ordi- 
narily be sufficient to seed 8 to 10 
acres, 

It is also possible to attach a 
box of this width to the modified 
cutter bar of an old mowing ma- Fie. 1.—A_hand-cperated comb stripper 
chine. (Fig. 4.) In this case it Virginia” been successfully used in 
is necessary to provide a device 
for raising and lowering the teeth without dismounting from the 
mower seat. 

Where seed is desired for sowing 20 acres or more, the expense of 
a machine from 8 to 10 feet in width will ordinarily be justified, 
especially if the ground is level and free from obstructions. The 
wide stripper box can be suspended from the axle of an old hayrake 
or be placed above a low axle of its own with substantial wheels, 
which may, if necessary, be made entirely of wood. (Figs. 5 and 6.) 
In transporting this machine from field to field it is ordinarily best 
to load it on a wagon or hayrack. 

The teeth in all the above-described machines are similar. These 
teeth should be 14 inches wide, with the openings between them one- 
fourth inch wide at the top and three-fourths inch wide below. If 
the openings between the teeth are somewhat wider at their bases, 
or toward the rear, than at the points, it will reduce their tendency 
to choke and will also facilitate cleaning when they become clogged. 
The teeth should ordinarily be sawed from well-seasoned heart-pine 
Planks an inch or more in thickness. These planks may be of any 
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available width, enough of them being laid side by side to bring the 
stripper up to the desired width. (Fig. 7.) 

It is necessary to have the stripper balanced on its axle, so that jt 
will swing easily. Some sort of a handle at the rear of the stripper 


‘1G. 2.—A 3-foot comb stripper attached to an old pair of buggy wheels. This type has 
been used to a considerable extent in the vicinity of Chula, Va. 


is necessary to enable the operator to vary the height of the teeth to 
accommodate them to the ever-changing height of the clover or to 
avoid any obstructions which might prove injurious to the machine, 
Most of the choking is due to weeds which will not slip through 
between the teeth. These comb strippers, while possessing the ad- 
vantage of being very cheap and easily constructed, are open to the 
objection of choking rather easily, especially if the fields are weedy. 
At the end of the seed-gathering season the stripper should be put 
under cover, and, to prevent warping, the teeth should be securely 
fastened between two 6-inch boards. 


Fic. 3.—A 3-foot comb stripper hung on the rear axle of a buggy. 


In some cases enterprising growers have made suction har- 
vesters. These have been put together by using parts of old ma- 
chinery, including a gasoline engine, so as to create suction, by 
means of which the ripe pods are drawn from the heads and carried 
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back into a container at the rear. These machines are said to do 
good work but would probably be too expensive to be specially manu- 
factured unless the crimson-clover industry were to be greatly ex- 
tended. 


Fic. 4.—-A 4}-foot comb stripper attached to an cld mowing machine. 


While the harvesting of seed in the hull is subject to a few handi- 
caps, such as bulkiness and a tendency to stick together in small 
bunches when being seeded, yet there are not the serious disad- 
vantages which are often present in the commercial seed-producing 
areas, Where the crop is cut and left in the field until a huller can be 
obtained. As soon as the stripped seed is harvested it is put in bags, 





Fic. 5.—Bagging the newly stripped seed from an 8-foot comb stripper at Chula, Va. 


which are ordinarily stored in a tobacco barn or elsewhere under 
cover until seeding time. The bags should be watched, however, 
and if they show any signs of heating they should be emptied on a 
covered floor, or at least under a shed, where the piles can be stirred 
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occasionally. Before seeding time comes it is desirable that a sam. 
ple of 100 hulls be counted out from different portions of the pile and 


Fic. 6.—An 8-foot comb stripper in operation. Note the cleanness of the work done. 


these rubbed out in the palm of the hand. One-half the hulls should 
show good seeds. If they show more or less than this, due allowance 
should be made in the rate of seeding. From 75 to 90 good seeds per 


ssaiadsd 


Fic., 7.—Working drawing of a crimsen-clover seed stripper. This stripper is designed to 
be hung on the axle (A) between two wheels, which, however, are not shown in the 
drawing. The iron hooks (G@) are used for attaching the stripper to the axle. The 
hooks (G@) should: be of such length as to keep the bottom of the stripper 6 inches above 
the surface of the ground. The handle (M) permits the teeth to be raised or lowered 
to catch the heads at the proper height. The-limits to which the teeth may be raised or 
lowered are fixed by means of the slot (/). This prevents either the front or back of 
the machine tilting enough to strike the ground. When it is desired to hold the strip- 
per rigid, the removable bolt (C) can be taken out and inserted in one of the holes (2). 
The bolt (D) should fit loosely in the bottom of board (B) to permit the easy action of 
the attachment. It is necessary to have the scantling (N) to which the whiffletree is 
attached fastened to the shafts far enough in front of the teeth to prevent the horses 
hoofs from coming in contact with the teeth of the stripper. The teeth are sawed out 
of heart-pine boards, which in turn are nailed to scantlings (H and K). 
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square foot should be sown to insure a satisfactory stand. A bushel 
of hulls well packed down will ordinarily make from 14 to 3 pounds 
of seed. From 10 to 12 bushels of well-packed seed in the hull are 
usually sown per acre. Seed of crimson clover more than 2 years 
old is very apt to fail to produce a stand. Old seed is ordinarily 
of a brown color. 


COMMERCIAL GROWING OF CRIMSON-CLOVER SEED. 


The principal drawback in the harvesting of crimson-clover seed 
for commercial purposes is the tendency on the part of the plants to 
shatter their seeds almost as soon as they are ripe. For this reason 
it is necessary to cut the field a little before it has reached the proper 
stage for harvesting by strippers. It is also desirable that the plants 
be somewhat damp, as with dew, when cut, in order to retard this 
shattering of the seed. Any mechanical device or method of har- 
vesting which will reduce the shattering while being harvested is to 
be strongly recommended. In some sections it is the practice to 


Fig. 8.—Self-rake reaper for dropping the newly cut plants in bunches. 


cut during the night, in order to avoid shattering the seed. In doing 
this it is necessary to hang a lantern on the end of the tongue of the 
mower or reaper. If a mowing machine only is available. it is some- 
times the practice to attach a sheet or canvas to the cutter bar, the 
two rear corners of which are held up by a man walking behind. The 
cutter bar is set high enough to cut the stems just below the heads. 
The resulting piles of heads are placed under cover or hauled direct 
to the huller. The stands are usually cut for seed about a week or 
10 days after the last blossoms have faded and when the last maturing 
seeds in the top of the head have reached the soft-dough stage. The 
ordinary procedure in the seed-producing sections is to use a self-rake 
reaper (fig. 8), which deposits the newly cut stems with the heads all 
turned one way in small gavels at the side of the reaper, so that the 
horses do not trample them on the succeeding round. These gavels 
are sometimes placed two or three together in a small bunch to cure, 
but quite often they are left as dropped until the huller comes, when 
they are loaded one at a time on tight-bottomed hayracks and hauled 
to the huller. 
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The seed is generally hulled with a special huller, which js 
equipped with two cylinders, one to shatter the hulls off the heads and 
the other to rub the hulls from the seed. The cleaners, which are 
attached to the hullers, deliver the seed in a fairly good marketable 
condition, although it is usually the custom to run the seed through 
a small cleaning machine before it is put on the market. The 
threshed clover straw may be scattered back on the ground and 


turned under for soil-improving purposes or it may be used for 
bedding. 


HOW TO GROW A GOOD CROP OF SEED. 


It has been found that the first few seedings of crimson clover op 
an ordinary field generally result in better crops of seed than are 
made after the clover has been grown upon a particular field for 
considerable number of years. It is a well-known fact that too 
much nitrogen in the soil induces an overgrowth of stems and 
leaves at the expense of the seed crop. This is probably what 
happens to the crimson-clover field when the stubble or entire crop 
is turned under during successive seasons, thus making the soil 
presumably somewhat too rich in nitrogen fertilizer for the best 
results in seed production. For this reason any of the richer and 
more fertile soils will also be found to have a tendency to produce 
stems and leaves at the expense of the seed, even on fields where no 
crimson clover has recently been grown. This condition is desirable 
if hay or green manure is the main object, but if large seed crops are 
wanted soils of medium fertility or those which have not grown 
crimson clover successfully for more than two or three years should 
be chosen for the prospective seed crop. On ground of compara- 
tively low fertility the first or even second crop of crimson clover 
may not be able to make a growth vigorous enough to produce even 
a crop of seed. If the ground is rather infertile, it should receive 
potash and phosphoric acid in the form of commercial fertilizers. | 
For a good seed crop the stand must not be too thick, but it should 
be thick enough to keep down the weeds. In view of the difi- 
culty of separating weed seeds from crimson-clover seed, it is im- 
portant that the field be free from weeds that mature their seed 
about the same time as crimson clover. 


SEED-PRODUCTION CENTERS IN THE UNITED STATES. 


Until recent years domestic crimson-clover seed for the trade was 
largely produced in Delaware and in eastern Maryland, but produe- 
tion in these sections has fallen off very considerably. The high 
price of hay, smaller seed yields, and competition with imported 
seed have tended to draw farmers away from the business of seed 
production. In 1916 considerable interest developed in this industry 
in Franklin County, Tenn., in which and in the adjacent counties 
the bulk of the commercial crimson-clover seed harvested in the 
United States is produced at present. The yields in this section vary 
from 4 to 6 bushels an acre on the better soils to 10 or 11 bushels on 
the poorer hilltops. 

Unhulled seed for local use is‘ harvested in many places from 
Delaware to Georgia, but especially in parts of the Piedmont section 
of Virginia and South Carolina. 
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Much of the uncertainty of the crimson-clover seed crop lies in the 
frequent occurrence of a rainy spell after the crop is cut and before a 
huller can be secured to thresh the seed. An untimely rain will often 
materially injure the seed and sometimes cause it to germinate. 
When the seed can be stripped and bagged for local use, it can read- 
ily be housed and injury from rain thus avoided. 

The commercial production of crimson-clover seed in this country 
is especially handicapped by frequent untimely rains which occur 
after the crop is cut and before the services of a huller can be ob- 
tained. A considerable acreage in a given locality is required to 
justify the presence of a huller in that vicinity. Where it is not de- 
sired to raise seed for commercial purposes, simple devices, some 
types of which can be made on the farm from ret dily available ma- 
terial at the expenditure of a few dollars, make it possible for anyone 
with a crimson-clover field to obtain seed for reseeding purposes. 


TROUBLESOME WEEDS IN CRIMSON-CLOVER FIELDS. 


The most dangerous weeds (fig. 9) in a crimson-clover seed field 
are those which mature at the same time as the clover. Some of these 
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Fic, 9.—Seeds of weeds which often infest crimson-clover fields, These should be avoided 
when purchasing seed. 


weeds are so nearly the size and weight of crimson-clover seed that 
they can not be separated in cleaning, while others, such as wild 
barley, are particularly troublesome when the unhulled seed is used. 
Below are listed the worst weeds found in crimson-clover seed fields. 
Besides these the immature seeds of oats, wheat, and rye sometimes 
make trouble, as the shriveled seeds can not be wholly cleaned out 
and their presence injures the sample. Winter turnips and rape 
when previously grown in the field may also persist, and the seed 
can not be readily separated from that of crimson clover. 

1, Wild onion (Allium vineale). The bulblets gum the rasps of the hulling 
cylinder. (Fig. 9.) 

2. Field peppergrass (Lepidium campestre). A heavy seeder, and it is al- 
most impossible to separate its seed from that of crimson clover. (Fig. 9.) 
ian Winter cress (Barbarea praecor). Abundant and difficult to separate. 

g. 9.) 

4. Sorrel (Rumex acetosella). An abundant seeder, although the seeds can 
be separated, (Fig. 9.) 
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5. Wild geranium (Geranium sp.). An abundant seeder, although the seeds 
can be separated. (Fig. 9.) 


6. Wild barley (Hordeum pusillum). The worst weed in unhulled seed, Im- 


possible to separate; therefore it becomes worse as the use of unhulled seeg 
continues. (Fig. 9.) 

7. Night-flowering catchfly (Silene noctiflora). Bad locally. (Fig. 9.) 

8. Wild peppergrass (Lepidium virginicum). Abundant in Tennessee. Seay 
is easily cleaned out. (Fig. 9.) 

9. Evening primrose (Oenothera sp.). An abundant seeder, although the 
seeds can be separated. 


10. Buttercup (Ranunculus sp.). Not common, but difficult to separate, 
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